Effect of subcutaneous administration of the chemical algogen formalin, on 5-HT metabolism in the nucleus raphe magnus and the medullary dorsal horn: a voltammetric study in freely moving rats.
The effect of subcutaneous administration of the chemical algogen formalin, on serotonin (5-HT) metabolism in the nucleus raphe magnus (NRM) and the medullary dorsal horn (MDH) has been investigated using in vivo 5-hydroxyindole electrochemical (peak '3') detection with treated, multi-carbon fiber electrodes and differential pulse, or normal pulse, voltammetry in freely moving rats. The subcutaneous (s.c.) injection of 50 microliters of 10% formalin in the left forepaw was followed, at the NRM level, by a significant increase in the voltammograms as compared to controls (50 microliters of saline 0.9% s.c. in left forepaw) for about 70 min after the injection, before a return to control values. At the MDH level, the formalin injection induced no significant effect on peak 3, as compared to controls, during the first 70 min. After that, the voltammograms significantly increased and remained above controls for up to 180 min. Thus, the time-courses of NRM and MDH effects appear markedly different. These findings suggest that, depending on the anatomical level (NRM or MDH) and/or the period of observation, one can measure differences in the time-course of the increase in 5-HT metabolism in the NRM-dorsal horn serotonergic system by tonic noxious stimuli, such as the formalin test.